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(57) [Abstract] 
[Objective] 

There is not a trouble on fibrillation step, it is to offer 
biodegradable aliphatic type polyester fiber which issuperior 
in antigluing property. 

[Constitution] 
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Claims 

[|»^« 1] 

m^is 2-6 omKfim^mtmm^ 2-6 (dbek 

g*< 10 Z^a>jH±<Dm^^mmf&m^ 20 
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■SIS. xSh7:?>UA<^i:<llilllcS[ii$ff a^ii 
[0002] 
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(a ) average particle diameter being 4 micron or less , at same 
time particle diameter fine particle^ or(b );al where quantity 
of coarse particle of 10 micron or more exists at ratioof 20 Ira 
mt3 or less in composition with copolymer of -olefin and 
unsaturated carboxylic acid, the ionic copolymer >x4iich 
includes ion of metal of 1 - divalent beingcombined, aliphatic 
polyester fiber which becomes. 



[Claim(s)] 
[Claim 1] 

aliphatic carbon of carbon number 2-6 and aliphatic carbon of 
caiboD number 2-6 through ester bond,polyester and (a ) 
average particle diameter which possess repeat unit which has 
beenconnected mainly being 4 micron or less , at same time 
particle diameter fine particlcv or (b );al where quantity of 
coarse particle of 10 micron or more exists atratio of 20 /m 
mt 3 or less in con^sition with copolymer of -olefin and the 
unsaturated carboxylic acid, 1 - aliphatic polyester fiber 
which consists of ionic copolymer which includes the ion of 
metal of divalent 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

As for this invention being something regarding aliphatic 
polyester fiber whichpossesses biodegradability, in detail, 
there being a aliphatic polyester fiber whichpossesses 
biodegradability which is superior, when producing fiber and 
said fiber assembly, there is not a step trouble and it regards 
fiber which canproduce favorably. 

[0002] 

[Prior Art] 

plastic originally, improves various deficiency which natural 
material hasand that use time, characteristic when producing 
being improved in order toovercome mainly, presently, as for 
those designates life of the people as rich ones, not being 
daily life, has become something wheredoes not become. 

But, as for these plastic product like natural product being 
something which does notretum to natural, you must say that 
it made neglected, so fartreatment after using, concerning 
adverse effect which especially thatgives to environment. 



for example gut, rope, net, fishing net or other synthetic 
product, when that after using that way is left insea and 
Yamano, in bird and ocean organism intertwining, those 



Page 3 Paterra Instant MT Machine Translation 



JP1994257014A 



^i:*^^?/WjT•\^IS4!|^5l~ckoT5J•jS$4^•C 



[0003] 

izmmu ^MLxmrny^m^mz^tsii^j^oiz 
mi^ti>. mmmmizmm&s,mAjt-ti) 



[0004] 
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[0005] 



[0006] 
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means tokill and wound. 

In order to solve these problem, incineration and 
reclamation^ ftuthermorealso recovery regeneration is done, 
but in order to require great cost inthese treatments, treatment 
does not overtake in addition expansion of disposable product 
with increase, in addition is not a reclaimed land, has come to 
thepoint of exerting serious influence on earth&apos;s 
environment. 

It being under this kind of condition, recently, in natural 
environment beingdisassembled with bacteria, and 
microorganism it reached point where polymeric materiaU 
namely biodegradable plastic which returns to natural is 
observedquickly. 

[0003] 

As for this invention, being something regarding invention 
whichutilizes this biodegradable plastic more effectively, 
while using fiber and the fiber product it possesses 
satisfactory characteristic, when after use abolition constant 
period passes with natural world, it collapses in natural, 
disassembles and inorder not to cause environmental 
contamination, it points, it is to obtain said fiber and fiber 
product with it is something which is done. 

[0004] 

As biodegradable plastic, recently, aliphatic polyester resin 
was observed, this inventor etcadvanced examination of 
fibrillation. 

But, aliphatic polyester because glass transition temperature is 
lower than room temperature, when the fibrillation doing, 
because blocking reveals, makes spinning rate high, it isnot 
possible densely, there was a problem that productivity is low. 

[0005] 

Usually, crystallization rate of extent and polymer which 
become copolyester ofespecially multicomponent system in 
production method of fiber which consists of the aromatic 
polyester, becomes slow, there is a problem where with 
unwinding defect whenoccurring and drawing of blocking 
between fiber at time of yam-spinning broken thread occurs 
fi-equently is known densely. 

[0006] 

extrusion doing namely, molten polymer fi^om spinneret, it 
makes fiber, stores fiber bimdle to sliver can or blocking 
between single fiber or between the fiber bimdle becomes 
extreme, spun raw fiber is obtained, densely with 
difficultoccasion where it retracts in bobbin. 

Furthermore when continuously, drawings crimp and cutting 
etc are done,fiirthermore blockings melt adhesion occurring. 
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satisfactory fiber cannot beacquired. 

Especially, in order to make amount of production large, 
when fiber bundle where the total denier number is large is 
handled, above-mentioned problem with fiber production 
process becomes remarkable. 

In addition, assuming, that incomplete and others could do 
fibrillation even if, when for example spun yam and making 
nonwoven it does, card passing property being the defect , 
sticking or other trouble with postprocessing follows, makes 
spun yam and non-woven fabrics it is not possible densely. 

[0007] 

[Problems to be Solved by the Invention] 

As for objective of this invention, fibrillation process being 
satisfactory, there aretimes when aliphatic polyester fiber 
which possesses biodegradability which is superioris 
obtained. 

[0008] 

[Means to Solve the Problems] 

As for this invention, aliphatic carbon of carbon number 2-6 
and aliphatic carbon of carbon number 2S through ester 
bond, polyester and (a ) average particle diameter which 
possess repeat unit which has been connected mainly being 4 
micron or less , at same time the particle diameter fine 
particle^ or (b );al where quantity of coarse particle of 10 
micron ormore exists at ratio of 20 /m mt3 or less in 
composition with copolymer of-olefin and unsaturated 
carboxylic acid, 1 - It is a aliphatic polyester fiber which 
possesses biodegradability which consists of ionic copolymer 
which includes ion of metal of divalent 

[0009] 

Regarding to this invention, important requisite in aliphatic 
polyester, (a ) average particle diameter 4 micron (;mu) or 
less, at same time particle diameter fine particle^ or 
(b );alwhere quantity of coarse particle of 10;mu or greater 
exists at ratio of 20/m mt3 or less in composition with 
copolymer of -olefin and unsaturated carboxylic acid, is 
tocombine ionic copolymer which includes ion of metal of 1 - 
the divalent. 

[0010] 

As for fine particle which is an above-mentioned component 
(a ), average particle diameter being4;mu or less^ preferably 
3 ;mu or less^ especially preferably 2 ;mu or less , at same 
time, the particle diameter coarse particle of 10;mu or greater 
being 20 /m m|3 or less^ preferably 1 6 /m mt3 or less* 
especially preferably 1 2/mm|3 or less in in aliphatic 
polyester, it can use those which existence are done. 



Page 5 Paterra Instant MT Machine Translation 



JP1994257014A 



1994-9-13 



[0011] 



[0012] 

m< 20 >r/mm T 3 ^m^i>^out(Dmitmi^ 

l\ 

[0013] 

o.3'-i6 fia%. »*L<ii 0.3-13 sa%. t<lZ 

»*L<(i 1.0-10 *M%<Di6iiT*&*o 



fine particle or coarse particle where average particle diameter 
exceeds 4;mu quantity exceeding 20/m mt3, when fine 
particle which exists in aliphatic polyester is used, 
assumingjthat at time of yam-spinning or drawing, cutting etc 
of fiber was easy to happen, blocking trouble could cancel, it 
produces fiber itis not possible favorably densely. 

injection molded product or adhesive among polyester film 
etc, fine particle or coarse particle where average particle 
diameter exceeds 4;mu quantity exceeding 20 /m mt3, as for 
process whenit does not become especially problem is many 
even with fine particle which exists in polyester, but with one 
for fiber above-mentionedrestriction being necessary, fine 
particle which is used is restricted the greatly. 

[0011] 

Being something which counts number of particles where 
quantity of coarse particle in this invention designates fine 
particle-containing polymer as thin piece, observes with 
microscope and exceeds particle diameter 10;mu, when there 
is a particle where particle diameter exceeds 30;mu it is 
something which 8 counts for convenience 1 . 

In addition, compounded amount of fine particle being large, 
when decision ofiiumber is difficult to do v^th stacking of 
fine particle, polymer composition and degree of 
polymerization being almost same, melting and mixing doing 
polymer which doesnot contain fine particle, diluting fine 
particle-containing polymer, you observed, converted to 
original compounded amount and sought. 

[0012] 

You can list silica^ alumina^ calcium carbonate^ alkali or 
amine silicate^ titanium dioxide etc as types of fine 
particle,these can also use alone or 2 kinds or more mixing. 

But, even with these fine particle those where average particle 
diameter exceeds 4;mu. average particle diameter being 4;mu 
or less as blended raw material fine particle, cohering in 
polymer, youcannot use kind of any etc where quantity of 
coarse particle exceeds 20/m mt3. 

fine particle^ for example average particle diameter where 
average particle diameter exceeds 4;mu natural silica^ 
average particle diameter of 5;mu talc> average particle 
diameter oflO;mu is marketed mica etc of 12 micron, but you 
cannot use anythese things of course. 

[0013] 

compounded amoxmt of above-mentioned fine particle is 
range of 0.3 - 16 weight%^ preferably 0.3-1 3 wt%. 
especially preferably 1 .0-10 weight% vis-a-vis composition 
total amount. 
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0.3 mm.%^^X'\mu^(om^i^i^f}<^+ 
»-efcy. -15 16 mm%m^^timitJLm 

[0014] 

fD*;u7t?>^<i:<D*a^i*r-feor. i~2 mo 

KAM^fts x5^b>M^i=i>^^«^i*l|a) 
*;U7K+i/;i'»(D-aJ*f=f*^fi|JA< 1-2 fflii© 

0.7-25 ^;U%.i:<lC 1.0-20 ^;U%ii5«)*<DA< 
[0015] 

7'r^/'V-c|3(7)*;U7K+v;U»(7)#SIZj:i>4' 
fOSi* 10-100%. t<IC 15~80%*<»*H,^o 

[0016] 

0.5-20 SM%, »*L<I* 1.0-15 <!:<lc 

ff*L<i± 2.0-10 as%roefflT'fe-5o 



0.5 aM%^j|lT'l*y-<;l-/T-<DlB^Si!)SA<^ 
[0017] 

±I5?Sia^St= 1*7 B#»! li . 
flllteSl'-K'Jxxx^KOa^ii^fc'StMiS^ 



0.3 Under wt% blend effect of fine particle being insufBcient , 
when itexceeds 16 weight% on one hand, because fibrillation 
process decreases has denselyconverseiy, it is not desirable. 

[0014] 

Regarding to this invention, component of another which it 
can combine to aliphatic polyester with copolymer of (b );al 
-olefin and unsaturated carboxylic acid, is the ionic 
copolymer which includes ion of metal of 1 - divalent. 

This ionic copolymer generally "ionomer " with is something 
which is called. 

You can list those where concretely, one part or all of 
ethylene/acrylic acid copolymer, ethylene/methacrylic acid 
copolymer, ethylene/maleic acid copolymer, 
ethylene/itaconic acid copolymer or other caiboxyl group 
isneutralized with metal of 1 - divalent, you can list sodiimi, 
potassium, lithium, zinc, magnesium, calcium etc as 
metal. 

In addition, in ionomer, unsaturated carboxylic acid 0.7 - 25 
mole %, especially 1 .0 -20 mole % occupying is desirable. 

[0015] 

degree of neutralization 10 - 100%, especially 15 - 80% is 
desirable with metal of carboxyl group in ionomer. 

As marketing ionomer, there is "Surlyn ", a "Hi-Milan " etc of 
Mitsui * Dupont * poly chemical corporationof Dupont Co.. 

[0016] 

compounded amount of ionomer is range of 0.5 - 20 
weight%, preferably 1.0-15 weight%, especially 
preferably 2.0-10 weight% vis-a-vis composition total 
amount. 

0.5 Under weight% blend effect of ionomer being 
insufficient , when itexceeds 20 weight% on one hand, fiber 
property to decrease, becausefurthermore fibrillation process 
decreases has densely conversely, it is notdesirable. 

[0017] 

Above-mentioned fine particle or blending time of ionomer, 
before yam-spinning mixes & can also may add in 
polymerization equipment on polymerization middle of 
aliphatic polyester or after polymerization termination 
combine with pellet or molten state. 

Simply, with polymerization condition or blend condition 
foreign matter of non- con^atibility isformed, causes 

coloration densely is. 

Therefore, when fine particle is combined, in order to 
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A^ofc«^lC7K'Jxxx;U0iBlB|iSa<b*<ii 
[0019] 

*fie3tt8ll»fi5/-K'Jxxx;u$Sliit^b-r5lig 

[0020] 

JiiT. *^W^IISl5<5!llcJ:ypaBlci5iBJ-ri, 
l\ 

UtiS^ 1 

90:10).-Jf'j3-^bfiE^tLT^^>i?:i--;U 1,4 $ 
0.045// 0*>'J*'/;KBM^b^ 
X|lttlS:Xy-x':/^X OL fccfci; 20L, 
OL:20L=7:3)^iffll3E1«3±SICj*Lr 4 MMVolZ 
tjii>^5\z^1iaU l-«J:yx7.T^;Mb35:t)t; 
l::aig^$fToT7K'Jx7.x;u^^J?£L. 

c:(D7Hyxxx;nc'v+-9->f^u>v-rvv7-f- 

h*SlE$1*-ra¥J^»iFS 45000, 
lOOdeg C ©g»^-S<b*tlfcBilft»|3l?'JXX 



^BIlft^^7H'Jxxx;^tf(Dv'J*(7)^^ij^ttlia 
[0021] 



improve, adding the dispersibility to in said polyester to 
reaction system of low viscosity, it does polymerization 
reaction, with polymerization system of high viscosity it 
agitates and disperses in satisfactory densely it is desirable. 

In addition when ionomer is combined, considering heat 
resistance etc of ionomer, to end of polymerization, of 
polyester or before yam-spinning polyester chip andit mixes 
& combines densely it is desirable. 

[0018] 

Regarding to this invention, you show satin effect of kind 
where said fine particle is fiber surface by combining specific 
fine particle to aliphatic polyester,it is thought that in order to 
decrease, glue adhesion prevention effect between the fiber is 
revealed drag between fiber. 

In addition, when draft caught to strand at time of the 
yam-spinning, by combining ionomer to aliphatic polyester, 
oriented crystallization of polyester advances, it is thought 
that as a result, blocking between fiber of yam-spinning 
strand is prevented. 

[0019] 

When fibrillation doing aliphatic polyester, being something 
which solves blocking at time of step, be able to apply fiber of 
this invention to filament, short fiber, monofilament or 
other in each case, you can use this invention to woven 
article, knit article, non- woven fabrics etc. 

[0020] 

[Working Exanq)le(s)] 

Below, this invention is explained in detail with Working 
Example , but this invention is not limited in these Working 
Exanq>le. 

Working Example 1 

succinic acid and adipic acid (mole ratio, 90: 1 0 ), as glycol 
component as acid component in order 4 weight% ago 
making use of butanediol 1,4, silica sol (Nissan Chemical 
Industries, Ltd. (DB 69-054-4069 ) supplied: Snotex OL and 
20 L, 0L:20L=7:3 ) of average particle diameter 0.045;mu 
vis-a-vis composition total amount, it added, doing 
esterification and condensation polymerization with 
conventional method , itsynthesized polyester, fiirthermore it 
acquired aliphatic polyester whichreacting, molecular weight 
raising of number-average molecular weight 45000, melting 
point 100 deg C is done hexamethylene diisocyanate in this 
polyester. 

As for dispersibility of silica in said aliphatic polyester being 
satisfactory, thequantity of coarse particle was 0 /m mjS. 

[0021] 
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[0022] 

C(7)*fi^^)I*^7K;§il3 SOdeg C X* 2.9 fSlca# 
L. lgct^T7K/143 60deg C T* 7%l|XlS$iJ-. 

m& 2.1 T:^-;U. 3.lg/-T--;Us # 
Jt 40%©3ai«t^i:<lch^:f;u^i:<^|^ci;b<r* 

[0023] 

It 40g/in T 2 ©^l^filflr^ftSLfco 

Ofco 

[0024] 

7ve>Kfccfci;:^^'>v:i--;u 1,4 



[0025] 
Ilili$!l2 

U>^''Ja.;U^ffll\^l$ltitg 0.02/i(7)7;U5 
■f(a*7XDi;;i.ttS!:7;u5-'!7A:j-^-9--fK 
C)Si!flfiEiB!l±Mlc**LT 3 MRVolztji^b^olz 
muU «;ilcJ:yxxir;Hb^i:bi;icm$g^ 
$fTor7K'JXX7^;US^«L. ^F?>lrC(D7KU 
xxx;Hc/s^+f->^b>v-fVv7-f-h$SPB 
^iJrXia^l^^^M 35000. SliS 115deg C (7) 
^»^S<b$tLfcBilft8?7K'Jxxx;i.*ll/co 



It supplied pellet of aliphatic polyester which it acquires to 
extruder,from spinneret which 100 possesses spinneret hole of 
hole diameter 0.4 mm with the yam-spinning head 
tenperature 170 deg C it retracted with extrusion. 1200 
m/min. 

As for spun raw fiber which it retracts as for blocking 
between single fiber and between fiber bundle it is not for 
most part, does yam-spinning in long-term stability it was 
possible densely. 

[0022] 

With 50 deg C in water bath drawing this spun raw fiber in 
2.9 times,continuously 7% contracting with 60 deg C in water 
bath, after doing crimp with stuffing * box type crimper, it cut 
off, it could acquire fiber of fineness 2.1 denier^ intensity 3.1 
g/denier. elongation 40% without especially trouble. 

[0023] 

Making use of cotton of this aliphatic polyester fiber, 
non-woven fabrics of basis weight 40g/m<SP>2<;/SP> was 
produced. 

In making nonwoven step, especially trouble was not 
recognized. 

embedding doing non-woven fabrics which is acquired next in 
earth, whenyou observe, between of approximately 6 month 
had kept morphological form formost part, but after that 
almost it disassembled completely with 2 month. 

[0024] 

Comparative Example 1 

In Working Example 1 , aliphatic polyester which does not 
combine silica sol, consists of succinic acid^ adipic acid and 
butanediol 1,4 was polymerized. 

Next, as Working Example 1 when yam-spinning was done 
with same spinning condition, the blocking between single 
fiber and between fiber bundle was extreme, could notacquire 
spiin raw fiber. 

[0025] 

Working Example 2 

As succinic acid^ glycol component as acid component in 
order 3 wt% ago making use of the ethyleneglycol, alumina 
(Nippon Aerosil Co. Ltd. (DB 69-070-2188 ) supplied: 
aluminum oxide C ) of average particle diameter 0.02;mu 
vis-a-vis composition total amount, it added,doing 
esterification and condensation polymerization with 
conventional method , it synthesized the polyester, 
fiirthermore it acquired aliphatic polyester which reacting, 
molecular weight raising of number-average molecular weight 
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[0027] 

lt^0ll2 



[0028] 

$lii$i|3 

>Vt-)l^A 0.08 //rom^* 

1^5±Ml=*tLT 5 SS%lc/j:i,J:3lc^iinL. « 
;ilcJ;yx7.x;U<b^i:f>i;icaiSg^$fToT7K 
'jxT-T^U^^fiELs $bl-C(7)7K'JxXT;nr 

¥1^»T-S 48700. gfcjg 120deg C OM^^M. 

^b^F*tfcliilHiS67K'Jx;^T;u^^fc. 



^flil»te;K'Jxxxyu4'(7)mK*;uv't7A(D 

[0029] 



1994-9-13 

35000^ melting point 1 15 deg C is done hexamethylene 
diisocyanate in this polyester. 

As for dispersibility of alumina in said aliphatic polyester 
being satisfactory, thequantity of coarse particle was 3 /m 

mt3. 

[0026] 

pellet of aliphatic polyester which it acquires was supplied to 
extruder,yam-spinning was done with same spinning 
condition as Working Example 1 . 

As for spun raw fiber which it acquires as for blocking 
between single fiber and between fiber bundle it is not for 
most part, does yam-spinning in long-term stability it was 
possible densely. 

In addition, non-woven fabrics was produced making use of 
this spun raw fiber, but asfor process being satisfactory, 
occurrence of trouble was notseen. 

embedding doing non-woven fabrics which is acquired next in 
earth, whenyou observe, between of approximately 6 month 
had kept morphological form formost part, but after that 
almost it disassembled completely with 1 month. 

[0027] 

Comparative Example 2 

In Working Example 2, aliphatic polyester which does not 
combine alumina, consists of succinic acid and ethyleneglycol 
was polymerized. 

Next, as Working Example 2 when yam-spinning was done 
with same spinning condition, youcould see blocking between 
single fiber and between fiber bimdle, stretching property 
witih stretching process was defect. 

[0028] 

Working Example 3 

As succinic acid^ glycol component as acid component in 
order 5 weight% ago making use of the butanediol,4, calcium 
carbonate (Takehara chemical indxistry make:Neolight SP ) of 
average particle diameter 0.08;mu vis-a-vis conposition total 
amount, it added,doing esterification and condensation 
polymerization with conventional method , it synthesized the 
polyester, fiirthemiore it acquired aliphatic polyester which 
reacting, molecular weight raising of number-average 
molecular weight 48700. melting point 120 deg C is done 
hexamethylene diisocyanate in this polyester. 

As for dispersibility of calcium carbonate in said aliphatic 
polyester being satisfactory, thequantity of coarse particle was 
2 /nunT3. 

[0029] 
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pellet of aliphatic polyester which it acquires was supplied to 
extruder,other than designating yam-spinning head 
temperature as 190 deg C, yarn-spinning was done withsame 
spinning condition as Working Example 1 . 

As for spun raw fiber which it acquires as for blocking 
between single fiber and between fiber bundle it is not for 
most part, does yam-spinning in long-term stability it was 
possible densely. 

In addition, non-woven fabrics was produced making use of 
this spun raw fiber, but asfor process being satisfactory, 
occurrence of trouble was notseen. 

embedding doing non-woven fabrics which is acquired next in 
earth, whenyou observe, between of approximately 6 month 
had kept morphological form formost part, but after that 
almost it disassembled completely with 2 month. 

[0030] 

Comparative Example 3 

In Working Example 3, aliphatic polyester which does not 
combine calcium carbonate, consists of succinic acid and 
butanediol 1,4 was polymerized. 

Next, as Working Example 3 when yam-spinning was done 
with same spinning condition, youcould see blocking between 
single fiber and between fiber bundle, stretching property 
with stretching process was defect. 

[0031] 

Comparative Example 4 

In Working Example 1 , titanium dioxide of average particle 
diameter 0.3 ;mu (Titan Kogyo Kabushiki Kaisha (DB 
69-056-4729 ) supplied: kA-35 ) combining 2 wt% to the 
postpolymerization phase in place of silica sol, you 
polymerized. 

Quantity of coarse particle in aliphatic polyester was 25 /m 
mT3. 

Next, yam-spinning was done with same spinning condition 
as Working Example 1 , but cuttingof yam in yam-spinning 
occurs fi-equently, it continues and does the yam-spinning it 
was not possible densely. 

[0032] 

Working Example 4 

succinic acid and adipic acid (mole ratio. 90: 10 ), as glycol 
component as acid component doing esterification and 
condensation polymerization making use of butanediol 1,4, 
with conventional method , it synthesized polyester, 
furthermore it acquired aliphatic polyester which reacting, 
molecular weight raising of number-average molecular weight 
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45000^ melting point 100 deg C is done hexamethylene 
diisocyanate in this polyester. 

In order 5 weight% ago vis-a-vis composition total amount, 
combining, it supplied the pellet of ionomer (With copolymer 
of Dupont Co. make:Surlyn 1555^ ethylene and methacrylic 
acid of approximately2 mole %, those where approximately 
2/3 of carboxyl group is neutralizedwith sodium. ) to extruder 
in said aliphatic polyester pellet, from spinneret which 100 
possesses spinneret hole of hole diameter 0.4 mm with 
yam-spinning head temperature 170 deg C it retracted with 
extrusion^ 1200m/min. 

As for spun raw fiber which it retracts as for blocking 
between single fiber and between fiber bundle it is not for 
most part, does yam-spinning in long-term stability it was 
possible densely. 

[0033] 

With 50 deg C in water bath drawing this spun raw fiber in 
2.9 times,continuously 7% contracting with 60 deg C in water 
bath, after doing crimp with stuffing * box type crimper, it cut 
off in cut length 5 1 mm, it could acquire fiber of fineness 2. 1 
denier, intensity 3 . 1 g/denier ^ elongation 42% without 
especially trouble. 

[0034] 

Making use of cotton of this aliphatic polyester fiber, 
non-woven fabrics of basis weight 40g/m<SP>2</SP> was 
produced. 

In making nonwoven step, especially trouble was not 
recognized. 

embedding doing non-woven fabrics which is acquired next in 
earth, whenyou observe, between of approximately 6 month 
had kept morphological form formost part, but after that 
almost it disassembled completely with 2 month. 

[0035] 

Working Example 5'-6 

aliphatic polyester which consists of succinic acid and 
ethyleneglycol in Working Example 4, as polyester (Working 
Example 5 ), other than using aliphatic polyester (Working 
Example 6 ) which consists of the succinic acid and 
butanediol 1,4 Surlyn 1555 combination aliphatic polyester 
fiber spinning wasdone with as similar. 

As for spun raw fiber which it acquires as for blocking 
between single fiber and between fiber bundle it is not for 
most part, does yam-spinning in long-term stability it \vas 
possible densely. 

In addition, non-woven fabrics was produced making use of 
spun raw fiber of coming,but as for process being satisfactory. 
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occurrence of trouble wasnot seen. 

embedding doing each non-woven fabrics which is acquired 
next in earth, whenyou observe, between of approximately 6 
month had kept morphological form formost part, but after 
that almost it disassembled completely with 1- 2 month. 

[0036] 

Working Example 7 

In Working Example 4, changing into Surlyn 1555, other than 
using Surlyn 1554 (With copolymer of ethylene and 
methacrylic acid, those which are neutralizedwith 
zinc. ),spinning it did aliphatic polyester fiber with as similar. 

As for spun raw fiber which it acquires as for blocking 
between single fiber and between fiber bundle it is not for 
most part, does yam-spinning in long-term stability it was 
possible densely. 

In addition, non-woven fabrics was produced making use of 
this spun raw fiber, but asfor process being satisfactory, 
occurrence of trouble was notseen. 

embedding doing each non-woven &brics which is acquired 
next in earth, whenyou observe, between of approximately 6 
month had kept morphological form formost part, but after 
that almost it disassembled completely with 2 month. 

[0037] 

[Effects of the Invention] 

And it is something which looks at that as for this invention, 
when the fibrillation doing aliphatic polyester which 
possesses biodegradability, blocking or other trouble does 
notoccur by combining fine particle or ionomer which 
possesses specific particle diameter to said polyester, with, 
spinning rate as high speed productivity improvesrapidly by 
comparison with past starts coming out 
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